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A drug delivery system provides sustained-release delivery of therapeutic biologically active 
compounds administered epidurally. In the preferred embodiment the biologically active 
compound is an opioid, which is encapsulated within the non-concentric internal aqueous 
chambers or bilayers of multivesicular liposomes. The opioid is released over an extended 
period of time when the liposomes are introduced epidurally as a single dose for sustained 
analgesia. 
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(57) 

H3o6peTeHne othocmtca k o6nacTH 
MeAUUUHbi, a MMeHHO k perynnpyeMOMy 
BWCB06b)KAeHHK) TepaneBTMHecKMX coeAHHeHwfl 
M3 cviCTeM AOCTaBKM JieKapcTBeHHbix cpeACTB. 
CoeAHHeHne viHKancynvipyioT b cHCTSMy 
AOCTaBKM neKapcTBeHHoro cpeACTBa, MMetom,y»o 

3aMeAneHHyK) CKODOCTb BblCBOCOJKABHMfl. 

Bboaat yKa3aHHyio cMCTeiuy onuAypanbHo b 
pa30B0« A03e. CMcreMa AOCTaBKM 
jieKapcTBeHHoro cpeACTBa BicnjonaeT 
MynbTMBe3MKyn«pHbie HMnocoMbi, nonyMeHHue 
H3 rpynnbi, cocToamefl H3 o>x4>aTMAnnxonnHOB 



atfua, A^na/ibMMToi4nc>oco>aTMA^xoriiiHOB, 
AMOJieonncJxxxt)aTMA^<nxonMHOB, 
AMCTeapoMJicfcoctfcaTMAMnxojiMHOB, 
A^najibMMTOMfitJwcxtjaTMA^rriviL^epMHOB, 
AMOJieoMJio>c<xt)aTMAMJirriMU,epMHOB m mx 
npkieM/ieivibix KOMOMHau.Mfi. flna yMeHbweHWi 
ymeTeHMfl AbixaHMfl ariMAypa/ibHO bboabt 
MHKancynnpoBaHHoe aHajibre3MpyK>mee 
cpeACTBO b MyjibTHBe3MKynflpHO« nkinocoMHOfl 
CMCTeMe AOCTaBKM. Cnoco6 no3BOJi«eT 

nOBblCMTb 30>4)eKTMBHOCTb JieMeHMfl. 2 C. M 22 

3.n.<£-/ibi, 1 Ta6/i., 6 mji. 
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(57) Abstract: 

FIELD: medicine, pharmacy. SUBSTANCE: 
invention relates to the sustained- -release 
of therapeutic compounds from delivery 
system of medicinal agents. Compound is 
incapsulated into the delivery system of 
medicinal agent showing sustained rate of 
release. Indicated system is administrated 
as a single dose by epidural route. Delivery 
system of medicinal agent involves 
multiple-vesicular liposomes prepared from 
the group consisting of chicken egg 
phosphatidylcholines, 



dipalmitoylphosphatidylcholines, 
distearoylphosphatidyichotines , 
dioleoy I phosphatidylcholines, 
dipalmitoylphosphatidylglycerols, 
dioleoylphosphatidylglycerols and their 
acceptable combinations. For attenuation of 
breathing suppression the incapsulated 
analgetic agent is administrated by epidural 
route . in multiple-vesicular liposome 
delivery system. EFFECT: enhanced 
effectiveness of treatment. 24 cl, 1 tbl, 6 
dwg, 3 ex 
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06JiaCTb TeXHUKH, K KOTOpOW OTHOCWTCfl 
H306p9T8HM8 

flaHHoe n3o6peTeHne ! 
peryjinpyewoMy BbicBo6o>KAe? 
TepaneBTMMecKHX coeAMHeHMfl M3 cwcTeM 
flocTaBKM JieKapcTBBHHbix cpeACTB. Bonee 
KOHKpeTHO, AaHHoe M3o6peTeHMe othochtch k 
an^AypajibHOMy BBeAeHwo TepaneBTMMecKux 
coeAMHeHHfl c noAAep>KviBaeMOfl CKopocTbK) 

BblCB060)KfleHMfl M3 JIMnOCOMHOM J18KapCTBeHH0M 

0opwibi. Kpoiwie Toro, w3o6peTeHne othocmtca k 
cnoco6y noMemeHMH onuAypanbHoro Kaieiepa b 
xaiBoe no3BOHOMHoe. 

npeAnocbuiKM co3AaHn« H3o6peTeHMfl 
YcTpaHeHne nocneonepauuoHHOfi 6onn 
«BJifleTCfl cepbe3Hoft npoGneMofl pnn 
naqneHTOB m BpaMefl, ocoSeHHO b 
nocneonepai^MOHHO^ nanaTe, KorAa nai^kieHT 
npocwnaeTCfl ot HapK03a. Cjimlukom 6onbiuafl 
Aoaa CMdeMHoro onuonfla, BBeAeHHaa c 
nonbiTKofi noAaBMTb 6onb, mo>k6t noTeHi^nanbHO 
BW3BaTb yrpoacaiomee >kvi3hm ymeTeHne 
AbixaHHH. C APyroM CTopoHbi, nn6o ctiuulikom 
Marian, jih6o cjiwlukom no3AH«« A03a 
MeAHKaiweHTa npoTUB nocneonepaLjHOHHofl 
6o/im MO>xeT npuBecTH k TOMy, mto nai^eHT 
npocbinaeTCfl c HeBbiHocwviotf cwnbHOfi 6onbio. 
KpoMe Toro, 6buio noKa3aHO, mto cna6o 
noAaBJieHHafl nocneonepaL^noHHan 6onb, 
cneAyioLnafl 3a a6AOMUHajibHofi nnn 
TopaKanbHofl onepamiHMW, ymeTaeT 
AbixaTejibHoe ABVDKeHne rpyAHOM neperopoAKH, 
>KMBOTa m AnacfjparMbi (P. R. Bromage, Textbook 
of Pain, P.D. Wall et al. (Eds), Churchill 
Livingstone, 1989, dp. 744-753), mto 
npHBOAHT k neroHHOMy aTeneKTa3y. 

CyiAecTBOBaHne onwoHAHbix peuemopoB b 
cjimhhom M03re 6buio oSHapyweHO b 1970-x 
roAax. BcneA 3a nepBbiMM coo6meHHflMH 0 

KTIMHHMeCKOfl SCfxfceKTMBHOC™ b 1979 r. (M. 
Behar et al., Lancet 1: 527-529, 1979) 
anwAypanbHoe BBeAenue onuonAOB CTano 
OMeHb nonynwpHWM Ana chatma 
nocneonepaijMOHHofi 6onn (T.I. lonescu et al., 
Act. Anaesth. Belg. 40: 65-77, 1989; C. Jayr 
et al., Anesthesiology, 78: 666-676, 1993; 
Lurie et al., European Journal of Obstetrics 
and Gynecology and Reproductive Biology 49: 
147-153, 1993). 3nnAypanbHbie onupMAbi 
uiueioT npeMMymecTBo b tom, mto AocTuraeTcn 

XOpOWHR MeCTHbltf HapK03 Ha CnHHa/lbHOM 

ypoBHe 6e3 noTepw ABuraTenbHoro hjim 
cocyAOABMraTe/ibHoro KOHTporm hjim 6e3 

CHkDKeHHOrO ypOBHfl C03HaHWfl. 

HvfbeL^npyeMbie onuonAbi wnpoKO 
ncnonbsyjoTCfl anuAypanbHo b 
nocneonepai^MOHHofi m nocnepoAOBofl 
o6cTaHOBxe. nocneonepai^MOHHbie m 
nocnepoAOBwe 6ojim oGwmho npoAon>KaioTCfl 
HecKO/ibKO AHefi, OAHaKO MhrbeLinpyeMbie 

OnMOMAbl MMeiOT CpaBH MTe/1 bHO KopoTKyio 

npoAOJDKHTenbHOCTb AeficTBua (W. G. Brose et 
al., Pain 45: 11-15, 1991; R.H. Drost et 
al., Arzneim-Forsch/Druq Res., 38: 
1632-1634, 1988; G.K. Gourlay et al. , Pain, 
31: 297-305, 1987). TaKMM oCpasoM, Ana Toro, 
MTo6bi noAAepxuBaTb HaAnerau^ee 
noAaB/ieHne 6ojim, Tpe6yeTC5i nu6o 
HenpepbiBHoe anuBaHne, jiu6o noBTopHue 
MffbeiquH (J.W. Kwan, Am. J. Hosp. Pharm. 
47(Suppl. 1): S18-23, 1990; J.S. Anulty, 
International Anesthesiology Clinics 28: 
17-24, 1990; R. S. Sinatra, The Vale Journal 
of Biology and Medicine, 64: 351-374, 1991). 
HenpepbiBHoe annBaHne win noBTopHbie 
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MhTbeiqun AononHHTenbHo BbisbiBatoT 
Heo6xoAMMOcTb^^^MeiAeHMfl KaTeTepHbix 

CMCTeM C npuJ^BHeHHblMM MHC})y3HOHHblMH 

HacocaMM njin^Bd wax, npuMeM Bee ohh 
Tpe6yiOT AoporocToamee BpeMfl BpaMa m 
MeAcecTpu aha yxoAa n o6cny)KMBaHMfl. KpoMe 
Toro, noBTopHbie HH*beKL^nn yAapHO^ A03bi 
seinecTBa mjim HenpepwBHbie annBaHMfl MoryT 
npMBecTM k ymeTeHMK) AbixaHMfl. 

ri03AHee ymeTeHne AbtxaHMfl m anHeimecKMe 

3nM30Abl flBPfllOTCfl no60MHWMH 3<|>Ct)eKTaMkl, 

KOTopue flB/iflnncb cawibiiwin 6onbiunMM 
npoGneMaMU b paHHUX nccneAOBaHunx (P.R. 
Bromage, Anesthesia and Analgesia 60: 
461-463, 1981; E.M. Camporesi et al. , 
Anesthesia and. Analgesia 62: 633-640, 1983; 
T.L Yaksh, Pain 11: 293-346, 1981). B 
HeAaBHeM HepaHAOMM3npoBaHHOM 
nccneApBaHkin annAypanbHoro MopcpnHa Ha 
1085 nai4kieHTax, nepeHeciunx TopaKanbHyio, 
a6APMMHanbHyrO win opToneAMMecKyio 
onepai^MM, ycTaHoaneHO, mto MacTOTa 
"ymeTeHMfl AbixaHuifl" nocne annAypanbHoro 
Mopc})MHa cocTaanfleT 0,9% (R. Stenseth et al., 
Acta Anaesthesiol. Scand. 29: 148-156, 
1985). B KaMecTBe cpaBHeHUfl, MacTOTa 
"yrpoKaioLAerp XH3HH ymeTeHUfl AbixaHun" y 
860 naijMeHTOB, KOTopbiM AaBann cucTeMHbjft 

MOpc|)MH (n. O., B.B., B.M., H.K.), COCTaBXlflJia 

0,9% (R.R. Miller et al., Drug Effects in 
Hospitalized Patients. John Wiley & Sons, New 
York, 1976). PaHAOMM3npoBaHHbie 
wccneAPBaHUfl no cpaBHeHwo annAypanbHbix 

OnHOHAOB C CMCTeMHbIMM OnHO^AaMU (B.M. ViTWi 

b.b.) y naLjueHTOB BbicoKoro pucKa noxasanH, 
mto noAasneHne nocneonepai^noHHO^ 6onn c 
nowioiAbro sniiAypanbHoro onuonAa npuBOAUT k 
npeBocxoAHO^ aHajibre3MH c noHnxeHHoK 
MacTOTofi nocneonepai^noHHbix ocno)KHeHMW (N. 
Rawal et al. , Anesth. Analg. , 63: 583-592, 
1984; M.P. Yeager et al., Anesth. 60: 
729-736, 1987). 

fljwenbHoe BbiCBo6o>KAeHMe pa3JiHMHbix 
TepaneBTunecKHX cpeACTB nocne BBeAeHUfl b 
nunocoMbi, TaKne KaK MynbTMBe3nxynnpHbie 
rikinocoMbi, xopowo OTpaxeHO b AOKyMeHTax KaK 
Ann CMCTeM in vitro, TaK n Ann )KMBOTHbJX, aha 
noAoCojiOMeMHoro, noAKo>Knoro n 

BHyTpn6pioiunHHoro nyTM BBeAeHMfl, a TaioKe 
AHfl nauneHTOB-^iOAeK Ana noAo6onoMeMHoro 
nyTM BBeAeHUfl (S. Kim, et al., J. Clin. 
Oncol., 11: 2186-2193, 1993; V. Russack et 
al. , Ann. Neurol., 34: 108-112, 1993 m M.C. 
Chamberlain et al., Arch. Neurol., 50: 
261-264, 1993). OAHaxo AO cwx nop Ha ypoBHe 
TeXHMKM He 6btflO M3BeCTHO AnMTenbHoe 

BUCBo6o)KAeHMe annAypanbHO BBeAeHHbix 
coeAMHeHMi^. 

nosTOMy cyu^ecTByeT noTpe6HOCTb b HOBbix 
m nyMUJMX cnoco6ax BBeAeHUfl ohhohaob m 
Apyrva TepaneBTHMecKWX coeAMHeHM^ 
anMAypa^bHo b BMAe pasoBOfi ao3h c TeM, 
mto6w APCTHixyTb noAAep>KMBaeMo« ckopocth 
BUCBo6o>KAeHHfl Ha TepaneBTHMecKM 
30c})eKTMBHbix ypoBHflx. HacTOfl^ee 
n3o6peTeHvie peaiaeT npo6/ieMy orpaHUMeHu^, 
M3BecTHbix M3 npeAwecTByioLnero ypoBH«, TeM, 
mto npeAnaraeTCfl neKapcTBeHHafl c|»pMa c 
3aMeAneHHbiM BbiCBo6o)KAeHuieM 
TepaneBTMMecKoro cpeACTBa, Tararo KaK 

OnuOHA, MTO npUBOAMT K MaKCMManbHOfl 

aHanbresnn cpa3y nocne pasoBof^ 
annAypanbHoii AOSbi n oOecneMUBaeT 
nocTeneHHo yMeHbiuaioinyiocfl aHa/ibre3MK) b 
TeneHne HecKo/ibKvix nocneAyioiAwx Anew. 
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OnucaHMe HepTewen 

Our. 1 npeACTaBnaeT co6^g™ m neTbipex 
rpacjDHKOB c aanncbjo re3npyfou^ero 
30cf)e{aa y Kpbic b TeneHiS^?eMeHn nocne 
pa30Boti annflypanbHoK aosu 

HHKancyriMpoBaHHoro b nnnocoMbi 
MopcfcnHcynbcpaTa (DTC401) (cBembie Kpyxcxn) 
nnn CBofcAHoro MopcfrnHcynbcfcaTa (TeMHbie 
Kpy>KKH) An« AQ3npoBOK (ot BepxHetf MacTM ao 
HHJKHe^ nacTM) 10, 50, 175 nnn 250 mot. 
1/lHTeHcnBHOCTb aHanbre3nn BbipaweHa, b 
"npoi^eHTax ot MaKcnManbHO bosmokhoA 
aHanbresnn (% MBA)". Ka>KAafl TOMKa AaHHbix 
npeACTasjifleT cpeAHee n CTaHAapTHyto own6Ky 

(CO) Anfl 5 UJ1H 6 >KMBOTHbiX. 

Onr. 2 npeACTaenfleT co6ofi rpac^MK, 
noKasbiBaiomnfl KpuBbie A03a-OTBeT aha 
MaxcMMaiibHoft aHanbreann, M3MepeHHbie Ana 
Kpwc nocne pa30Bofl snnAypanbHoB aosh 
DTC401 (cBembie Kpy>KKM), CBo6oAHoro 
MopcJ)MHcyjib0aTa (TeMHbte Kpy>KKn), nnn we 
nocne pa30B0tf noAKOXHotf A03bi cBo6oAHoro 
MopcfcnHcynbcfcaTa (TeMHbie KBaApaTbi). 
CpeAHMft nnKOBbtfl % MBA+CO nonynann Ana 5 

MJiM 6 >KMBOTHblX. 

Our. 3 npeACTaBJifleT co6ofi rpacfewK, Ha 
kotopom nponsBOAMTCfl cpaBHeHne oCmero 
aHanbre3npy»u^ero scptfeKTa y Kpbic 
[ii3MepeHHoro no nnomaAn noA KpnBbiMn 
aHanbreswH-BpeMfl (nnK)] Arm pa30Bbix A03 
anHAypaJibHoro DTC401 (cBeTnbie Kpy>KKn) nnn 
cBoboAHoro MopcpMHcynbcfma (TeMHbte 
Kpy)KKn). Ka)KAa« tomkh a3hhwx npeACTaBnaeT 
cpeAHee n CTa h Aa pTHy to oujn6t<y (CO) Ann 5 

Mnn 6 >KMBOTHblX. 

Our. 4 npeACTaenneT co6on p«A H3 nam 
rpacfcnKOB, rAe npuBOAMTCfl cpaBHeHne 
npoi^eHTa HacbimeHna reMorno6nHa 
KkicnopoAOM (Sp0 2 ) y Kpbic b TeneHne BpeMeHn 
nocne pa30Bbix snnAypanbHbix A03 (ot BepxHeB 
HacTM ao Hn>KHe^ nacTn) 10, 50, 175, 1000 nnn 
2000 mot snnAypanbHoro DTC401 (CBeTnbie 
Kpy>KKn) nnn cBo6oAHoro MopcjMHcynbcfcaTa 
(TeMHbie KpyxcKM). Ka>KAafl tomio AaHHbix 
npeACTaBJi«eT cpeAHee n CTaHAapTHyto oiiin6Ky 
(CO) aha 5 >KMBOTHbix 3a ncKntoneHneM rpynnu 
c AO30M 50 mot, rfle n=3. 

Our. 5 npeACTaBnaeT co6ofi rpacfrnK, rAe 
n3o6pa>KeHa KpuBafl Aosa-oTBeT Ana 
MaKCMManbHorb ymeTeHna AbixaHMfl y Kpbic 
nocne pa30BO& annAypanbHofl A03bi DTC401 
(CBeTnbie KpywKn) nnn cBo6oAHoro 
Mop4)MHcynb4)aTa (TeMHbie Kpy>KKn). 
HanMeHbiuee AocTnoiyToe 3HaneHne 
Sp0 2 oTKnaAbiBann KaK ctyHtqwo 
annAypanbHO« A03bi Mop$nHa. Ka>KAafl TCNKa 
AaHHbix npeACTaBJifleT cpeAHee n cTaHAapTHyio 
own6icy (CO) Ann 5 jkmbothwx 3a ncKmoneHneM 
rpynnw c Aoso^ 50 mot, rAe n=3. 

Ha c£nr. 6 n3o6pa>KeHbt ppa rpac^MKa, rAe 
cpaBHMBaeTCfl cjiapMaKOKMHeTnKa b 
i4epe6pocnnHanbHoi* >kmakoctm (BepxHfl^ MacTb) 
n cuBopoTKe (HMXHHfl MacTb) Kpwc nocne 
onnAypanbHoro BBeAeHMfl 250 mkt DTC401 
(CBeTnbie Kpy>KKn) nnn cso6oAHoro 
MopcJ)MH(^nb0aTa (TeMHwe Kpy)KKn). Ksdka^w 
tomio AaHHbix npeACTaanaeT cpeAHee m 
CTaHAapTHyto oaiM6icy (CO) Ana 3 win 4 

>KMBOTHbDC. 

KpaTKoe M3no)KeHMe cyu^Hocrn M3o6peTeHMfl 
3nnAypanbHoe BBeABHwe TepaneBTimecKoro 
coeAnHeHMfl b cucTeMe AocTaBKW 
neicapcTBeHHoro cpeACTBa o6ecneMHBano 
yAMBMTenbHO 6onee AnMTe/ibHoe 

Bbic8o6o)KAeHMe n 6onbiiiyio 
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npoAO/DKHTenbHocTb TepaneBTHMecKoro 

CBoCoflHoro Tef^^BiMHecKoro coeflUHeHMfl. 

CneAOBaTenHK' no OAHOMy M3 acneKTOB 
M306peTeHMfl npeAnaraeTcn cnoco6 Anfl 
AnnTenbHoro BucBo5o>KAeHMfl 
TepaneBTMMecKoro coeAHHeHnn nyTeM 
ncnonb30BaHna cncTeMW AOCTaBKM 
neicapcTBeHHoro cpeACTBa, KOTopyio 
3nnAypanbHO bboaat no3BOHOHHbiM, 
Hy)KAa»oiMHMCfl b t3kom Tepannn. 

no3BOHOHHoe npeAnoHTHTenbHO flBnaeTCfl 
MneKonnTaiou^MM, TaKMM KaK nenoBeK. B 
pa3nuHHbtx npeAnoHTHTenbHbix BapnaHTax 
ci^cTeMa AocTaBKM neKapcTBeHHoro cpeACTBa 
ocHOBaHa Ha nnnnAax, ocoSeHHo KorAa OHa 
peann3yeTc« b BMAe MynbTMBe3vncynnpHo« 
nnnocoMbi. 

npn3HaKOM n3o6peTeHMfl ABnfleTCfl 

B03MO)KHOCTb npOAOn)KMTenbHOW AOCTaBKH 

pa3JiMMHbix TepaneBTMHecioix coeAHHeHu^, 
KOTopwe b npeAnoHTHTenbHbix BapnaHTax 
oxBaTbiBatOT onno^Abi nnn onuaTHbie 
aHTaroHncTbi, MTo6bi AonycTnTb MOAyn«i^nio 
aHajibre3nn. AnbTepHaTMBHbie BapnaHTbi 
nosBonaioT AOCTaanflTb TaKne TepaneBTkiMecKne 
coeAMHeHMfl, KaK HenpoTponHbie 4>aicropbi. 

KpoMe Toro, npnMeHeHne JieKapcTBeHHo^ 
c£opMbi c AnnTenbHbiM BbicBo6o>KAeHMeM b 
cooTBeTCTBnvi co cnoco6oM H3o6peTeHM« 
o6nemaeT annAypanbHyto aHaribre3Hio n 
CHn>KaeT cyMMapHbie 3aTpaTbi Ha Hee nyTeM 
ycTpaHeHnfi noTpe6HOCTH b HenpepbiBHOM 
BnnBaHnn, MHoroKpaTHbix nhfbeiqnflx yA^pHo^ 
A03bi Beu^ecTBa nnn ycraHOBKe KaTeTepoB, a 

TaiOKe CHMKaeT BepOflTHOCTb MH(J>eKL\nM. 

YMeHbiueHHafl MacTOTa nHT>eici4M^ MMeeT 
npenMyo^ecTBo Aaxe b npncyTCTBnn 
annAypanbHbix KaTeTepoB. 

noAPo6Hoe onncaHne M3o6peTeHMfl 
B HacToameM H3o6peTeHHH npeACTaaneHa 
cncTeMa Ha nnnnAHOfl ocHOBe Anfl AocTaBKM 
AnnTenbHO BbicBo6o>KAaeMoro neKapcTBeHHoro 
cpeACTBa, npeAHa3HaMeHHa$? Ann annAypanbHofi 
AocTaBKM TepaneBTMMecKoro coeAMHeHMfl c 
anwAypanbHoB 30c|)eKTHBHocTbio, Tararo KaK 
onnoiiA. C noMou4bK) annAypanbHoro BBeAeHMfl 
coeAMHeHMfl BbiCBo6o>KAaioTCfl b i^eHTpanbHyio 
HepBHyio cncTeMy n b qepe6pocnnHanbHyto 
>KHAKOCTb 6e3 nyHKunn TBepAoft MOsroBoft 
o6onomai n npn noAAep>KViBaeMO^ ckopoctm 

BblCBOeO)KAeHHfl. 

TepMnH "AnMTe/ibHo BbiCBo6o>KAaeMoe" 
03HanaeT, hto TepaneBTnnecKoe coeAMHeHne 
npn BBeAeHMM b BMAe A03bi yAapHoro AeMCTBnw, 
nHKancynnpoBaHHo^ b neicapcTBeHHotf 4>opMe 
Ha nnnnflHoPi ocHOBe, BbicBo6o)KAaeTca b 
TeneHne 6onbmero nepnoAa BpeMeHn no 
cpaBHeHnio c snnAypanbHbiM BBeAeHneM Toro 
>Ke neicapcTBeHHoro cpeACTBa b cbo6oaho« 
cfxDpMe b BUfle viH^eKunH yAapHOfl A03bi 
BemecTBa. 3to Heo6n3aTenbHO osHanaeT, mto 
KOHLteHTpai^nfl TepaneBTViMecKoro coeAHHeHn« 
ocTaeTCfl nocTo^HHoft b TeneHne 
npoAO/DKMTenbHoro nepnoA3 BpeMeHn. KaK 
npaBnno, nocne onepai^nn unn nocne poaob 
nai^neHT A©Hb 3a ahbm ncnbiTbiBaeT Bee 
MeHbiuyio 6onb. (loaTOMy noTpe6HOCTb 
naijMeHTa b aHanbresnn TaiOKe yMeHbiuaeTCfl c 
TeneHneM BpeMeHn. Hcnonb3yfl cnoco6 
annAypanbHofi AocTaBKM neKapcTBeHHoro 
cpeACTBa comacHo AaHHOMy n3o6peTeHmo, b 
L\epe6pocnnHanbHon >Kn0Kcxrm n/nnn 

CbiBOpOTKe MO)KHO nOAASp)KVlBaTb 

TepaneBTMMecKn 3<Jxt)eKTnBHyio KOHi^eHTpai^nio 
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TepaneBTMMecKoro coeAHHeHna b TeneHne 
HecKonbKMX AHefl, npejM^jMTenbHO ot 
npuMepHO 2 a° npuMepHO 7 <^^B) 

Hcnonb3yeMbitf TepMMH 
"TepaneBTMMecKoe coeAHHeHne" 03HanaeT 
xuMunecKoe coeAUHeHwe, KOTopoe npwroAHo 
aha MOfiy/iflLjuM 6uonorvmecKMX npoi^eccoB TaK, 
mto6w AocTMmyTb xenaeivioro scfxfceKTa npn 
MOAynfli^nn win jieMeHMM HexenaTenbHbix 
coctoahhR b >khbom opraHH3Me. TepMHH 
"TepaneBTMMecKoe coeAMHeHMe" oxsaTbiBaeT 
xuMMMecKvie He6enKOBbie neKapcTBeHHbie 
cpeACTBa, TaKvie K3K aHTn6uoTUKvi w 
aHanbrernKvi, a TaioKe \ 6eriKOBbie 
jieKapcTBeHHbie cpeACTBa, raKne KaK hhtokhhu, 
HHTep<t)epoHbi, 4>aicropbi pocra m T.n. 

CUCTeMbl AOCTaBKM J16KapCTBeHHb!X cpeACTB 
XOpOUJO M3B6CTHbl M3 ypOBHfl TeXHUKU. 

HacTOflinee H3o6peTeHne othocmtca k nio6biM 
roTOBbiM neKapcTBeHHbJM $opMaM c 
AnnTenbHbiM BbiCBO^OKAeHUieM, t3khm ksk 
cnHrernMecKvie hjih npupoAHbie nonnMepw b 
cjDopMe MaKpoMoneKynfipHbtx KOMnneKcoB, 
HaHOKancyn, MMKpoccfcep win rpaHy/i, a TaioKe 
ckicTeMaM Ha nnnnAHofl ocHO&e, BKniOMaa . 
3Myjibcnn Tuna M Macno-B-BOAe", MUL^ejinu, 
CMeiuaHHbie MULjennbi, cnHTeTunecKne 
MeM6paHHbie BeanKynbi \a (reseated) 
opviTpomiTbi. 3th cncTeiwibi H3BecTHbi b o6iAewi 
KaK AUcnepcHbie cwcreMbi. flncnepcHbie 

CUCTeMN flBHfllOTCfl ppyXtpSZHblMM CVICTeMaMW, B 

KOTopbix OAHa c£a3a pacnpeAeneHa bo BTopoPi 
<£a3e b bha© nacTHij unn Kane/ib. KaK npaBuno, 
oGpasyioiAMe CMcreMy HacTWjbi MMeioT AwaMeTp 
20 hm - 50 mkm. PasMep MacTMi; no3BonaeT mm 
cycneHAnpoBaTbCfl b cfcapMaijeBTMMecKOM 
pacTBope w 6wTb BBeAeHHbiMM b anHAypanbHoe 
npocTpaHCTBO c ncnonb30BaHneM nmw una 
KaTeTepa n mnprnja. 

MaTepnaxibi, ncnonb3yeMbie npn nonyMeHUH 
AncnepcHbix cucTeM, o6biMHO aanaioTCfl 
HGTOKCMMHbiMH n 6wopaanaraeMbiMui. TaKMM 
o6paaoM ( mo>kho utcnonbsoBaTb, Hanpwviep, 
KonnareH, a/ib6yMkiH, 3Tnnuenmoji03y, Ka3enH, 
KenaTMH, nei^MTMH, (pocxponmuppi n coeBoe 
Macno. nojinMepHbie A^cnepcHbie cncTeMbi 
mojkho nonyMMTb cnoco6oM, noAoGHUM 
KoaijepBaijkiH win MMKpoKancynnpoBaHnto. Ecnn 
Tpe6yeTCfl, nnoTHOCTb AMcnepcHofi cncTeMbi 
mo>kho MOAn4)nunpoBaTb nyieM M3MeHeHkm 
yAenbHoro Beca, mto6u oae^aTb AHcnepcwo 
rvinep6apH0M nnn rwno6aphiow. HanpuMep, 
MaTepnan Ancnepcun mo>kho GAenaTb 6onee 
rnnep6apHbiM nyTeM Ao6aaneHMH MoreKCona, 
MOAMKcaHona, MeTpn3aMHAa, caxapo3w, 
Tpera/iosbi, miOK03bi urm APyrvix 
6kiocoBMecTkiMbix Mojiexyn c bucokhm 
yAenbHbiM BecoM. 

Oahh M3 TnnoB AUcnepcHoi^ cncTeMN, 

KOTOpblft MO)KHO MCnOJ1b30BaTb B COOTBeTCTBMH C 

n3o6peTeHneM, coctomt H3 Ancnepcun 
TepaneBTMMecKoro cpeACTBa b no/iMMepHO^ 
MaTpni^e. TepaneBTMMecKoe cpeACTBO 
BbJCBo5o>KAaeTCfl, KorAa nonnMepHafl MaTpnqa 
paanaraeTCfl win noABepraera 
6kiopa3no)KeHHio Ha pacTBopkiMbie npoAyKTbi, 
BWBOA^iMMecfl H3 Te/ia. p^n 3Totf i^e/in 
nccneAOBann Heaco/ibKo icnaccoB 

CMHTeTtwectofx nonnMepoB, BKnMxaa cno>KHbie 
nonn3c|)Mpbi (Pitt et al., Controlled Release 
of Bioactive Materials, R. Baker, Ed., 
Academic Press, New York, 1980); nonnaMMAbi 
(Sidman et al., Journal of Membrane Science, 
7:277, 1979); nonwypeTaHbi (Master, et al. , 
Journal of Polymer Science, Polymer 
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Symposium, 66: 259, 1979); nonMopToacfwpbJ 
(Heller, et Polymer Engineering 

Science, 21: 4^Bl981) u nonnaHrviAP^bi 
(Leong. et al.^Emateriats, 7: 364, 1986). 
3HaMHTenbHbie nccneAOBaHUfl npoBOAnnncb Ha 
cno>KHbix nonn3c{3Mpax I1MK n nMK/nrK. 
HecoMHeHHO, 3to Hansen* cneACTBueM 
coo6pa>KeHMn no yAo6cTBy h 6e3onacHOCTH. 
flaHHbie nonnwiepbi nen<o AOCTynHbi, TaK KaK mx 
ncnorib3yioT b KawecTBe 6nopa3naraeMbJX ujbob 
m ohm pasjiaratoTca Ha HeTOKCMMHwe MonoHHyio 
h rjiMKoneByio KucnoTbi (cm. naTeHT CLUA 
4,578,384, naTeHT CLUA 4,785,973, BKniOMeHHbie 

KaK CCblJlKVl). 

TBepAbie noriMMepHbie AUcnepcHbie 

CMCTeMW MOryT 6blTb CMHTe3HpOBaHbl c 

npuMeHeHnewi TaKnx cnoco6oB nojiMMepiiaai^MM, 
KaK nojiuMepu3ai4kifl b Macce, Me>Kcj)a3Hafl 
nonnMepn3amtfl, nonnMepusai^nfl b pacTBope n 
nonnMepn3aunfl c pacKpbiTneM Konbqa (Odian, 
G. , Principles of Polymerization, 2-nd ed., 
John Viley & Sons, New York, 1981). C 
npniweHeHMeM nto6oro m stux cnoco6oB 
nonynaioT pa3Hoo6pa3ne pa3nnHHbix 
CHHTeTHMecKHX nojiniwepoB, MMeiou^nx UJUpOKM^ 
nHTepBan ivtexaHumeciaix, xnMUMecKnx n 
6noAerpaAai4MOHHbix cboWctb; pa3fiMHMfl b 
CBoi^cTBax m . xapaKTepMCTMKax perynnpyioT 
nyTeM BapbupoBaHna napaMeTpoB peaKquM: 
TeMnepaTypbi, KOHi^eHTpannti peareHTOB, TnnoB 
pacTBopnTerifl m BpeMeHM peaKL^M. ripn 
HeoGxoAViMOCTH TBepAbie nonnMepHbie 
AMcnepcHbie cucreMbi mo>kho BHanane nonyMHTb 
a BMAe 6onbUJeCi Maccw, KOTopyio 3aTeM 
pa3Mant>!BaK)T nnn hhwm o6pa30M 
nepepaGaTbiBaiOT b HacTnqbi, AOCTaTOMHO 
Manwe Ana toto, MTo6bi noAA©P>t<HBaTb 
AHcnepcuio b noAXOA^iMeM 4)H3nonornMecKOM 
6ycf)epe (cm. , HanpMMep, naTeHTbi CLUA 
4,452,025; 4,389,330 m 4,696,258, BKniOMeHHue 

KaK CCbMlKM). 

npn Heo6xoAHMOCTH TepaneBTMMecKoe 
coeAHHeHne mokho BBecTM b HeAncnepcHyio 
cTpyicrypy, KOTopyio snuiAypaxibHO 

MMnnaHTMpyioT c noMOU4bK) xnpyprMMecKoro hjim 
MexaHUMecKoro cpeACTBa. HeAncnepcHafl 
CTpyioypa ABnfleTCfl CTpyicrypofl, MMejomeiS 
onpeAeneHHyio o6my»o 4)opMy, Taicyio KaK 
ruiacTMHa, i^ujimhap unw ccpepa. MexaHM3M 
BbiAeneHMfl TepaneBTMMecKoro cpeACTBa M3 
6nopa3naraeMbix nnacTMH, LifixiMHApoB nnn 
otyep onucaH Hopfenberg (Con rolled Release 
Polymeric Formulations, CTp. 26-32, Paul, 
D.R. and Harris, F.W., Eds., American 
Chemical Society, Washington, D.C., 1976). 
npocToe BbipaweHHe, onvicbiBaiomee 
aflAHTHBHoe BUCBo6o>KAeHkie H3 otwx 
ycTpo&CTB, rAe BblCB06o>KAeHMe b ochobhom 
KOHTponnpyeTCfl paanoxeHneM MaTpni^bi, 
BbimflAMT cneAyiomuM o6pa30M: 

M t /M« = 1-[1.k 0 t/Coa] n l 

rAe n= 3 ah* ccfcepu, n= 2 Ann mvuimhapob h 
n=1 aha nnacTMHbJ. Chmboji a npeACTaanfleT 
paAnyc ccjjepbi nnn un/iMHApa 
nonyTonimdHy nnacTMHbi. M t m 
M« npeACTaariflioT co6om Maccbi neKapcTBa, 

BUCB050AHBUJHeCfl B MOMeHT BpeMeHH t n Ha 
6eCKOHeHHOCTM COOTBeTCTBeHHO. 

B npaKTMKe M3o6peTeHMfl mokho 
ncnonb30BaTb nw6bie cvicTeMbi AOCTaBKM 
neiopcTBeHHbix cpeACTB Ha nunnAHofl ocHOBe. 
HanpuMep, mo>kho ncno/ib30BaTb 

My/ibTMBe3MKyn«pHbie /innocoMbi (MBJ1), 
MHoronnacTMHMaTbie nunocoMbi (Ta>OKe 
M3BecTHbie KaK MHoronnacTMHMaTbie Be3MKynbi 
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m\A "MnB"), OAHonnacTMHMaTbie nMnocoMbi, 
BKntOMaa wajibie OAHonnacTi|^^^e nunocoMbi 

(TaiOKe M3B6CTHbJ6 K3K fiaCTKHMaTbie 

Be3HKynw hjih "MOB")^^i 6o/ibiune 
oAHonnacTUHMaTbie nunocoMbi (TaioKe 
n3BecTHbie KaK 6onbiukie OAHonnacTMHMaTue 
Be3HKyribi win "BOB"), npn ycnoBMM, mto MoweT 
6birb ycTaHOBneHa noAAepacMBaeiviafl CKopocTb 
BbJCBo6o>KAeHn« HHKancynwpoBaHHoro 
TepaneBTMMecKoro coepyiHeum. OAHaKO b 
npeflnoMTMTenbHOM BapnaHTe ocymecToneHMH 
n3o6peTeHM« cMCTewa AOCTaBKM 
neKapcTBeHHoro cpeACTBa Ha nunnAHOft ochob8 

ABJlfleTCfl CHCTeMOM MynbTMBe3MKynflpHblX 

nMnocoM. Cnoco6 M3roToaneHMfl cucieM 
AOCT3BKM neKapcTBeHHbix cpeACTB c 
KOHTponnpyeMbiM BbicBo6o>KAeHMeM Ha ocHOBe 
My/ibTHBe3MKynjipHbix nunocowi onucaH 
noiiHocTbio b naTeHTHbix saHBKax CLUA 
08/352,352, noAaHHofl 7 AeKa6pfl 1994 r., w 
08/393,724, noAaHHOft 23 cfceBpanfl 1995 r., a 
TaioKe B PCT-aaflBKax US94/12957 v\ 
US94/04490, KOTopwe Bee BKniOHeHbi KaK 

CCbUlKM. 

KOMn03MUM« Be3MKyJ1bl C CMHTeTMHeCKOfi 

MeM6paH0fi oowmho flBnaeTCfl KOM6nHaune« 
fyocxponmuAOB, ooumho b coneTaHMM co 
CTeponAaMM, oco6eHHo c xonecTepuHOM. TaioKe 
mojkho wcnonb30BaTb Apyrwe ojxxxfconMnMAbi 
nnn >Ke Apyrne JinnnAbi. 

K npuMepaM JinnuiAOB, npuroAHWX ripn 
nonyMeHnn Be3MKyn c cMHTeTMMecKofi 

MeM6paHOfi , OTHOCflTCfl 

cpocc^aTMAwirnnL^epuHbi , c|)ocx£a™AMnxonMHbi , 
4)ocxf)aTMAnncepMHbi, 

4>occt)aTHAi^i3TaHonaMMHbi, cc^HHronnnnAbi, 
Liepe6po3MAbi m raHrnno3MAbi. UnntocrpaTMBHbie 
c|)oc4)onnnMAbi BKnionaioT 0occt)aTMAnnxonnH 
atfLja, AMnanbMMTOkincpocc^aTMAnnxonMH, 
AMCTeapoMncJxxxfcaTKAMnxonMH , 
AMoneonncfccixfraTHAHJTXonMH , 
AMnajibMMTOM^cpocc^aTMAHnrrikiL^epkiH u 
AMO/ieoMTict)oc4)aTHAnnrnM L^epnH . 

ripn nonyMeHMM Be3HKyji, coAepjKamux 
TepaneBTHMecKoe cpeACTBO, cneAyeT 
npuHHMaTb bo BHMMaHne TaKwe nepeMeHHbie, 

K3K GCtXteKTWBHOCTb MHKancyflUpOBaHMfl 

neKapcTBeHHoro cpeACTBa, na6nnbHOCTb 
neicapcTBeHHoro cpeACTBa, roMoreHHOCTb m 
pa3Mep nojiyMeHHofi coBOKynHoc™ Be3HKyn, 
OTHoaieHMe neicapcTBeHHoe cpeACTBo/nnnnA, 
npoHML^aeMocTb, HeycTofiMMBOCTb npenapaTa, a 
TaioKe cfiapMaueBTHMecKafl npMeiwneMOCTb 
neKapcTBeHHoA (J)opMbi (Szoka et al., Annual 
Reviews of Biophysics and Bioengineering, 9: 
467, 1980; Deamer, et al., Liposomes, Marcel 
Dekker, New York, 1983, 27: Hope, et al., 
Chem. Phys. Lipids, 40: 89, 1986). 

HpuMeHeHne neKapcTBeHHbix c£opM 
onuonAOB Ha nunnAHOM ocHOBe MccneAPBanocb 
ApyrviMM aBTopaMM c orpaHUMeHHbiM ycnexoM m 
hm oahh M3 hux He M3yMan nx Mepe3 
annAypanbHbiw nyTb. HanpuMep, nccneAOBann 
nonyMeHMe MHKancynMpoBaHHbix b jinnocoMbi 
onuonAOB m mx aKTMBHOCTb in vitro (F. Reig., 
et al./ J. Microencapsulation 6: 277-283, 
1989) 6e3 KaKorc-nu6o snMflypanbHoro 
M3yMeHMfl in vivo. Kpoiue Toro, MCcneAOBanM 
am-MHOijMnenLiHio n noooMHbie 3Q>o>eKTbi 
a/io^HTaHnna, MHKancynnpoBaHHoro b 
nunocoMbi neKapcTBeHHOM c}>opMbi m 
BBeAeHHoro c noMOti^bio cnwHanbHofl AOCTaBKM 
KpwcaM (M.S. Wallace et al., Anestch. Analg. 
79: 778-786, 1994; C. M. Bernards et al., 
Anesthesiology 77: 529-535, 1992). Oah3ko, 
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HH cfcapMaKOKMHeTMKa, hm 4>apMaKOAHHaMMKa 
AaHHbix coe^^tin^ He omnManncb 
cymecTBeHHO flBoBbix Ann CTaHAapTHbix 
onuonAOB TaK^^5To6bi rapaHTupoBaTb nx 
npuMeHeHMe b KnuHkmecKoft npaiaiiKe. B 
AaHHbix MccneAOBaHM^x He n3yManncb 
neKapcTBeHHbie o>opMbi c AnMTenbHbiM 

BbICBOOO)KAeHMeM OnklOMAOB, BBOAMMblX 

snuflypajibHO. 

CMcreMy AOCTaBKn neKapcTBeHHoro 
cpeACTBa Ha nunwAHofi ocHOBe, BKnjonaioiAyio 
TepaneBTimecKoe coeAMHeHne, moxcho BBOAMTb 
b BMAe pa30BO^ A03bi, HanpuMep, Mepe3 
3nnflypanbHbii^ KaTeTep. OAHaKO b 
npeAnoMTMTenbHOM BapnaHTe ckicreMy AOCTaBKM 
neKapcTBeHHoro cpeACTBa Ha nunnAHoi^ ocHOBe 

HHT>ei4HpyK)T B BMA© pa30BO« A03W B 

annflypanbHoe npocTpaHCTBO BOKpyr cnnHHoro 
M03ra c ncnonb30BaHneM HeOonbiuo^ 
Kann6poBaHHofl urnbi, TaK mto M36eraeTCfl 
noMemeHkie KaTeTepa. flpeAnoMTMTenbHO 
Mcnonb3yioT urny 18-25 KannSpa. 

npeAcraBMTenbHbi^ cnMcoK 
TepaneBTMMecKMX coeAHHeHMfi, npuroAHbix An« 
annAypanbHoi^ AOCTaBKM, BKniOHaeT onuaTbi: 

MOpQ>MH, rMAPOMOpc{)MH, KOAeHH, niAPOKOAOH, 

neBop0aHon, okchkoaoh, okcmmodo>oh, 
AMaLteTi4nMop4)MH, 6ynpeHopcf)HH, Han6ynnH, 
6yTop0aHon, neHTa30i4MH, MeTaAOH, 0>eHTaHim, 
cyc|)eHTaHnn n ancpeHTaHnn. Kpowie Toro, 
snMAyparibHO mo>kho BBOAHTb onuaTHbie 
aHTaroHHCTu, raicMe KaK HanoKCOH n 
HanTpeKCOH, c ncnonb30BaHneM cnoco6a no 
n3o6peTeH n \o , mtoGw o6paTMTb win 
aHTaroHH3npoBaTb onuaTHbiM a4)4)eKT. 

nonaraioT, hto onwonAaMM flsnfltOTcn 
nenTHAW h nenTMAOMUMeTUKVi, KOTopwe 

CBfl3blBa»OTCfl C OAHMM MnH HeCKOnbKMMM 

HeMpopeL\enTopaMM, ramMH icaK 

AenbTa-onnowAHbie, MK>-onnoMAHbie, 
Kanna-onnoMAHbie n sncunoH-onnonAHbie 
peqenTopbi, m uix mo>kho BBOAMTb Ann 
TepaneBTMMecKoro a^^ctbmp b coot B8Tct bum co 
cnoco6oM no n3oo"peTeHWO. K TaKMM 
coeAHHeHkinM othocatca 3HKec()annHbi, 

3HAOD(t)MHbl p Ka30MOpc|)MH, KMOTODO>MH H MX 

enonorwMecKM aKTMBHbie 0parMeHTbj. TepwiMH 
"6nonorMMecKM aKTMBHbi^ c^panvieHT" 03HaMaeT 
niooyio nacTb TepaneBTMMecKoro coeAHHeHUfl, 
KOTopafl b ochobhom coxpaHfleT 6nonorvmecKyio 
aKTMBHOCTb Bce8 TepaneBTMMecKO^ Moneicynu. 
CneuManncT b AaHHofi o6nacTM 6yAeT 3HaTb nnn 
CMO>KeT nerxo onpeAennTb, coxpaHneT nM b 
ochobhom c|)panvieHT 6MonorMHecKyio 
aKTMBHOCTb Bcefl MoneKynu. 

KpoMe onMOMAOB, b npaKTMKe cnocooa no 
M3o6peTe h m to TaioKe mokho Mcnonb30BaTb paQ 
coeAMHeHM^, nonesHbix TepaneBTMnecKM npw 
snMAypanbHOM BBeAeHMM c noAA&p>KMBaeMOM 

CKODOCTbK). K 3TMIVI COeAMHeHMflM OTHOCflTCfl 

HeflpoTponHbie c^aiaopbi, TaKMe KaK 
MHcynnHonoAo6Hbift cpaiaop pocTa, 
pecHWTMaTbm HeftpoTponHbifi <t>aKTop M 4>aKTopbi 
pocTa nepBoa; HeKpoTpaHCMMrrepbi m mx 
aHTaroHMCTW, Tawie kbk AonaMMH, 3nMHeo>pMH, 
HopenMHeo>pMH m raMMa-aMMHOMacnflHan 
KMcnoTa; noKanbHbie aHecTeTMKM, TaKMe KaK 
TeTpaicaMH, nMAOKaMH, 6ynMBaxaMH m 
MenMBaKaMH; cy6cTaHi^Mfl P m poACTBeHHbie 
nenTMAw; a Taioxe aHTaroHMCTbi 
anb0a-2-peuenTopoa, TaKMe KaK igiohmamh m 
AeKCMeAeTOMMAMH. KpoMe Toro, 

3cfxf>eKTviBHOcrb onuAypanbHbix onMOMAPB 

MO)KeT 6blTb nOBblUJeHa COBMeCTHUM 

BBeAeHMeM noKa/ibHboc anecTeTMKOB, TaKMx KaK 
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nnflOKanH, 6ynnpaKanH m TeTpaKanH. 

B HacTo^L^eM H3o6peTew^^Ka3aHo, mto 
cucrreMa AOCTaBKM neKapcTB^^B cpeACTBa Ha 
xwnMAHOVi ocHOBe, coAepwauJ^^nMOMA, TaKofi 
KaK Mopc})HHcyjibc)paT, o6naAaeT MMHMManbHotf 
B03MO)KHcx;Tbio ymeTeHMfl flbixaHMfl, 
M3MepfleMoro KaK yMenbweHMe b npoijeHTax 
HacbiiHeHUfl reMomo6nHa KMcnopoAOM (Sp02) 
ot MaKcuManbHoro HacumeHM* kpobh 
KMcnopoflOM nnw 6a30B0fl BennMUHbi nepefl 
BBefleHneM neKapcTBeHHoro cpeACTBa no 
cpaBHeHMio c anMAypanbHbiM BBefleHneM 
CBo6oAHoro neKapcTBeHHoro cpeflCTBa. 
Cnei^nanncT b a3hhoB o6nacTM noflMeT, mto 
coAep>KaHne KucnopoAa b kpobu mo>kho nerKO 
M3MepnTb c noMOLUbio ramx AOCTynHux b 
npoAawce ycTpotfcTB, KaK MMnynbCHbifl 

0KCMreM0M6Tp. 

TaioKe noKa3aHO, mto pa30Ba* AQ3a 
AJikiTenbHO BbiAermeMoro onuonAa, 
3aKniOMeHHoro b KOMno3ni^nto 

MyribTMBe3HKyjiflpHbix nunocoM m BBeAeHHoro 
on^AypanbHo, npuBOAUT k yBennMeHHK) 
npoAOJDKViTe^bHOCTH Ae^cTBun aHa/ibre3MH, 
npMMewi MaKcuManbHaji KOHLjeHTpai4Mfl 
TepaneBTMMecKoro neKapcTBeHHoro cpeACTBa b 
L^MCTepHanbHo^ L4C>K (Liepe6pocnnHanbHofi 
jkmakoctm) Ha6riioAaeTCfl b TeneHne 60 MMHyr 
nocne [BBeAeHMfl] pa3OB0fl anuiflypajibHofl A03bi, 
a saTewi nocTeneHHo cHM)KaeTCfl b TeMeHne 
HecKOJibKMX cneAyioiunx AHefi, HanpMMep ao 
BocbMM AHe^. XoTfl MaKcuManbHa^ 
KOHi^eHTpai^Mfl 14C>K (L^epe6pocnnHaribHofl 
kmakocth) 6bina cHn>KeHa no cpaBHeHMio c 
KOHLjeHTpaLjMeR nocne onMflypajibHoro 
BBeAeHMfl CBo6oAHoro Mop<J>MHcynb<J)aTa, 
o6maa aHanbre3Mfl (KaK noKasaHO, HanpMMep, 
njiomaAbio noA KpMBOfi (nriK) Ha cjDMr.1 , 3 m b 
ra6jiML^e 1), 6bina bo MHoro pa3 yBeriUMeHa no 
cpaBHeHnto co cboSoahwm Mopc^MHcy/ibq^aTOM, 
AocTaajieHHbiM 3nnAypa/ibH0. HanpMMep, Ana 
Kpbic Ha6n»OAanocb 17- m 3,1-KpaTHoe CHWweHMe 

MaKCMMa/lbHblX KOHLjeHTpaLJMfi MOpCfJMHa B 
CWBOpOTKe M LIC>K COOTBeTCTBeHHO, OflHaKO 

nnK Ann I4C>K 6bina b 2,8 pa3a yBenMMeHa 
nocne annAypanbHoro BBeAeHun 250 mkt 
MopqbMHcynbqbaTa, nHKancynnpoBaHHoro b 
MynbTMBe3HKyn«pHbtx nunocoMax (DTC401), no 

CpaBHeHMMD C MAeHTUMHOfl A030&" 

HeicancyjiMpoBaHHoro MopqbuHcynw^aTa. 

BcneACTBue cHMxeHna MaKCMManbHbix 
KOHi4eHTpai4kiA Mopc})MHa b cbiBopoTKe m L(C>K 
npn perynnpyeMOM BbiCBo6o>KAeHnn 
annAyparibHO BBeAeHHoro MOpqtMHa He 6bino 
ymeTeHMfl AwxaHMa; b to BpeMfl KaK 
annAypanbHO BBeAeHHbiM cBo6oAHbifi MopcfcMH 
npn BbicoKMX A03ax Bbi3biBan ymeTeHne 

AbDCaHklfl. 

EcTb Tpn rnaBHbix npeuMymecTBa 
HacTOflinero M3o6peTeHM«. Bo-nepBbix, cnoco6 
3nuAypanbHotf ppctbbkm pa30BOM A03bJ 
AHMTe/ibHO BbiCBo5o)KAaeMoro coeAMHeHM* 
flaeT to npenMyu^ecTBO, mto Ann naijweHTa 

CH H>KaeTCfl pMCK CBBSaHHbJX C A0301* 

OTpimaTenbHbix 3<t>4>eKTOB, TaKMX KaK yrHeTeHne 

AbDCaHHfl, KOTOpoe 06WMHO CBfl3aH0 C 

GnuAypa/ibHbiMn nKbeKUHflMM yAapHoro 

ABMCTBMfl HJ1M C BJIMBaHMflMM TepaneBTHMeCKOTO 

coeAHHeHMfl. Bo-BTopux, nyiew BBeAeHUH 
TepaneBTMMecKoro coeAMHeHna annAypanbHo, a 
He HenocpeACTBeHHO b i^epe6pocnnHanbHyio 
>KMAKOCTb TepaneBTMMecKoe coeAMHeHwe He 
MurpwpyeT no BceMy M03ry n cnnHHOMy Mcory m 
TepaneBTMMecKM 3qbqbeKTHBHafl AcanpoBKa 
TepaneBTMMecKoro coeAMHeHHfl 
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BbicBo6o>KAaeTCfl 
npocTpaHCTBO 
nepnoAa BpeMi 
H HaKOHeu, A* 



noKdJibHo b annAypaxibHoe 
TeMeHne yBennMeHHoro 
npuMep ao BocbMH AHe^. 
eTca npojioHrnpoBaHH8w 



loSBae 



aHanbre3M« 6e3 MHoroKpaTHbix nH-beiqui^ m\A 
HenpepbiBHbtx BnnBaHUM. 

Cnei^nanncT b AaHHofl o6nacTM noi^MeT, mto 
nepnoA BpeivieHM, b TeMeHne KOToporo b 
npaKTMKe n3o6peTeHiifl noAAep>KHBaeTCfl 
TepaneBTHMecKaw CKopocTb BbiCBo6o)KAeHM5i, 

6yA6T M3MeHflTbCfl B SaBUCMMOCTH OT 

6one3HeHHoro cocTonHUfl, KOTopoe HyKHO 
neMMTb, xapaKTepucTMK TepaneBTHMecKoro 

COeAMHeHMfl M CMCTeMbl AOCTaBKM 

neKapcTBeHHoro cpeACTBa c AnnTenbHbiM 
BbiCBo6o>KAeHMeM, a TaioKe ot o6i^ero 
KonnnecTBa coeA^HeHU^, kiHKancynkipoBaHHoro 
v\ BBefleHHoro na>4MeHTy. 

TepMHH "TepaneBTHMecKM oqbqbeKTHBHbi^" b 

TOM BHA©, B KOTOpOM OH OTHOCMTCH K 

KOMno3Mi^nflM no M3o6peTeHnio, 03HaMaeT, mto 
TepaneBTMHecKoe coeAMHeHne BbiCBo6o>KAaeTCfl 
M3 CMcreMbi Accra b km neKapcTBeHHoro cpeACTBa 
npii KOHi^eHTpai^nn, AOCTaTOMHOM Anfl 
AOCTVDKeHUfl KOHKpeTHoro MeAHUUHCKOrO 

AeflcTBUfl, Anfl KOToporo npeAHa3HaMeHO 
TepaneBTHMecKoe cpeACTBO. HanpuMep, ecnn 
TepaneBTHMecKoe coeAHHeHMe flsnfleTCfl 
onuonAOM, to Tpe6yeMbiM Mew\\mowM 
AeMCTBuew flBnneTCJ? aHanbre3Mfl 6e3 ymeTeHMfl 

AbJXaHMfl. TOMHbie A03MpOBKH 6yflyT M3MeHflTbCJ1 
B 3aBHCMMOCTH OT TaKMX (J>aKTOpOB, KaK 

KOHKpeTHoe TepaneBTMMecKoe coeAMHeHMe m 
Tpe6yeMoe MeAMi^MHCKoe AetfcTBMe, a TaioKe 
TaKMX 4>aKTopoB, KaK BoapacT, non, o6u^ee 
cocTOflHMe nai^MeHTa m t. A- Cnei^ManMCTbi b 
AaHHOM o6nacTM MoryT nen<o npMHHTb bo 
BHMMaHMe 3tm o>aKTopbi n Mcnonb30BaTb mx Anfl 
ycTaHoaneHMfl acfxfceKTMBHbix TepaneBTMMecKMX 
KOHL\eHTpai4MM, He npMoerafl k M3nMiUHMM 
SKcnepMMeHTaM. 

HanpMMep, MHTepBan ao3mdobok, 
noAXOA^LMux ppn anMAypanbHoro BBeAeHM^ 
Mop4>MHcynb<fcaTa nK>AflM, cocTaBnfleT 1 - 60 Mr. 
Ana 6onee Ae^cTBeHHbix coeAMHeHMM Moryr 
noTpeooBaTbcn Raxe Tame HM3KMe aosmpobkm, 
KaK 0,01 Mr, a Ann MeHee Ae^CTBeHHbix MOxeT 
noTpeooBaTbc* 5000 Mr. Xota mo>kho A3BaTb 
A03bi BHe BbiiueyKa3aHHoro MHTepBana aos, stot 
MHTepsan oxBaTbiBaeT LUMpMHy npMMeHeHMfl 
npaKTMMecKM Anfl Bcex TepaneBTMMecKMX 
coeAMHeHMfi, npeAnonaraeMbix Ann BBeAeHMfl 
anMAypanbHbiM nyTeM. 

PaHee ony6nMKOBaHHbie cnocoGbi 
anMAypanbHoro noMeu^eHMfl KpbicaM BKniOMaiOT 
npocBepnMBaHMe OTBepcTMJi Mepe3 KOCTb 
noflCHMMHoro no3BOHKa m BBeAeHMe KaTeTepa Ha 
1 cm BBepx b onMAypanbHoe npocTpaHCTBO. 
HacTOfliuee M3o6peTeHMe no3BonneT noMeu^aTb 
KaTeTep ceepxy (to ecTb M3 o6nacTM oieM) 6e3 
TpaBMbi M3-3a xMpyprwMecKoft npoL^eAypw. 
KpoMe Toro, kohmmk KaTeTepa MOKer 6biTb 
noMeiAeH b n»o6oM MecTe BAonb nosBOHOMHoro 
CTonoa, a He orpaHMMeH o6nacTbio noflCHMi^bJ, 
KaK onMcaHO b npeAtuecTByiomeM ypoBHe 
TexHMKM. flaHHUM cnoco6 noMeu4eHM« KaTeTepa 
csepxy TaioKe npMMeHMM k jkmbothum, 

OTnMMaiOlAMMC51 OT KpbIC, TaKMM (OK KpOnMKM, 
co6aKM M /IK) am. 

CneAytoiUMe npMMepu MnniocTpMpyioT, KaK 
M3o6peTeHMe Mower 6bJTb BonnoiMeHO b 
npaicTMKy. OAHaico noHHTHO, mto npMMepw 
npMBeAeHbi c i^enbto mjui ioct pa 14 m m , m He 
cneflyeT nonaraTb, mto M3o6peTeHMe 

OipaHMMeHO K3KMMM-HM6o KOHKpeTHbiMM 
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MaiepnanaMU win ycnoBMAMM, npMBefleHHbiMM 
3Aecb. 

nPHMEP 1 

A. nonyMeHne Mynb^KawcynapHbix 
nnnocoM, MHKancynnpyiomMX MopcfcHHcynufcaT 
(DTC401) b npHcyTCTBHM rnApoxnopnAa. 

daAMfl 1) B MMCTbifl oAHOApaxMOBbiK 
cTeioiflHHbifl nyaupeK (BHVTpeHHHfi AnawieTp 1 ,3 
cm • BbicoTa 4,5 cm) noMemanM 1 mti pacTBopa b 
xnopoc)Dopivie (Spectrum Corp., Gardena, CA), 
coAepwamero 9,3 MKMOJib pyioneounneujATMHa 
(Avanti Polar Lipids, Alabaster, AL), 2,1 
MKMOJib A^najibMMTOkmc{)occt)aTi4A^irimkiuepuiHa 
(Avanti Polar Lipids), 15 MKMOJib xoneorepuHa 
(Avanti Polar Lipids) m 1 ,8 MKMo/ib TpnonenHa 
(Sigma). 3tot pacTBop Ha3BaH nunuAHbiM 

KOMnOHeHTOM. 

CTaflMfl 2) Oamh Mn boahoto pacTBopa, 
coAepwamero 20 Mr/win MopcjMHcynbcfeaTa 
(Sigma Chemical Co. , St. Louis, MO) m 0,1 
h. coriflHyio KUcnoTy, ppQasnnruA b 
BbiLueyKa3aHHbM OAHOApaxMOBbifi ny3bipeK, 
coAepwamHtf nunnAHbiw KOMnoHeHT. 

CiaAMfl 3) An* npuroTOBneHUH 3Mynbcnu 
Tuna "BOAa-B-Macne"* CTeicnflHHbifl ny3bipeK, 
coAepwamufl cwecb co "cTaAHM 2", 
repMeTM3MpoBajin, npMKpenrmrw ropn30HTa/ibHO 
k ronoBKe npu6opa Ana BCTpaxHBaHMfl 11 
nepeMeujUBaHMH (# no KaTajiory S8223-1, 
American Scientific Products, McGaw Park, 
IL) h BCTpHXUBanw npw MaKCMManbHOfl CKopocTM 
b TeneHMe 6 mmhvt. 

CraAH« 4) flrm nojiyneHMfl ccpepyn 
xnopocfrapMa, cycneHAnpoBaHHbix b boa©, 
nonyMeHHyio Ha "cTaAMM 3" 3Mynbcwio Tuna 
"BOAa-B-Macne" paaAenanu Ha paBHbie o6"beMbi 
h 6wcTpo BbiTecHflnw Mepes nunency nacTepa c 

V3KHM KOHMMKOM B Ka>KAbltf M3 ABVX 

OAHOApaxMOBbix CTeicnnHHbix nyabipbKOB 
(BHVTpeHHuB AnaMerp 1,3 cm • BbicoTa 4,5 
cm), Ka>KAbifi H3 KOTopbix coAep>Kan 2,5 Mil 
BOAbi, rnMDKOsy (32 Mr/Mn) u nn3MH b bhab 
CBo6oAHoro ocHOBaHiia (40 mM) (Sigma). 
Ka>KAbi^ ny3bipeK 3aTeM repMeTM3npoBajin, 
npMKpen/iRnn k ronoBKe roro )Ke caMoro 

yCTpOMCTBa Aflfl BCTpflXHBaHklfl M 

nepeMeiunBaHUfl, KOTopoe ncnonb30Banii Ha 
"cTaAMU 3", n BCTpflxuBann b Te^eHne 3 ceKyHA 
npu MaKCMManbHoPi ckopocth Ana o6pa30BaHna 
ccfcepyn xjiopocfrapMa. 

CraAMfl 5) flrifl Toro mto6w nonynnTb 
MynbTMBe3MKyji«pHue nunocoMbi, cycneH3MM 
ccfcepyn xnopocfcopMa, nonyMeHHwe b abvx 
nyswpbKax Ha "cTaAnn 4", BbinnBa/in Ha aho 
KonGu SpneHMeflepa 06-beMOM 250 mji, 
coAep)KaLueft 5 mji boau, mK)K03y (32 Mr/Mn) h 
CBo6oAHoe ocHOBaHne nn3HHa (40 mM). Kon6y 
Aep>Kann npu 37°C Ha BCTpaxHBaeMofi boahho& 
6aHe, Mepe3 Kon6y nponycionw noTOK 
ra3oo6pa3Horo a30Ta c pacxoAOM 7 jt/mhh, 
mo6bi MeAneHHO ncnapmb xnopocfcopM b 
TeMeHne 10-15 mmhvt. flocne 3Toro nunocoMbi 
BbiAe/iRnM nyTeM LjeHTpiicfeyrwpoBaHHfl npu 
600 • g b TeneHne 5 mmhvt; 3aTeM npoMbiBa/in 
TpM pa3a 0,9% pacTBopoM NaCI. 

5. no/TVMeHHe roTOBboc neicapcTBeHHbDc 
qtopM 

flepeA onuAypanbHo^ n^beKune^ 
npenaparbi DTC401 m KOHTponbHoro 
Heicancy/inpoBaHHoro ("cBo6oAHoro") 
MopcfrMHcynbcfcaTa aoboamjim ap TaKoro 
cocTOWHWH, hto6u b 50 mkji cpAep)Kajiacb AP3a 
b 10, 50, 175, 250 mjim 1000 mkt. KpoMe Toro, 
b 75 Mien o&beMa Ann MhTbeKUMn cocTaanRnn 
jieKapcTBeHHyK) 0opMy MB/1, ooAep>Kau|yio 
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A03y Mop4>MHcynb$aTa 2000 MKr Ana 
ncno/ib30BaHHfl^^ix^eAOBaHMM ymeieHMfl 
AbixaHMfl. Kotj^H^aqMK) MopcJwHa b 

paSJIMMHblX JT^^OMHblX JieKapCTBeHHblX 

(JxDpMax onpeAenann nyieM pacTBopeHMfl 50 
MKn Ka>KAoro npenapaTa b 1 mti naonponnnoBoro 
cnnpia c nocneAyiou^HM pa36aBneHneM b BOAe. 
KoHL4eHTpaunK) Mopcf)HHa onpeAe/iHJin c 
noMOU^bto B9>KX c ncnonb30BaHneM 
ony6niiKOBaHHOM MeTOAMKM (S.P. Joel et al., 
Journal of Chromatography, 430: 394-399, 
1988). flnfl KOHTpo/ifl b bma© rinaL^e6o Gbina 
npuroTOBXieHa xojiQCTaa KOMno3nm^ 
My/ibTMBe3HKynflpHbix nunocoM nyTeM 3aMeHbi 
Mop<})HHcyjibiaTa rniOK030M. 
nPMMEP 2 . 

A. riOArOTOBKa XCVIBOTHbiX 
LUeCTH-8-MeCflMHblX CaMI^OB KpbIC 

Cnpar-flonn bocom 205-254 r (Harlan 
Sprague-Dawley, San Diego, CA) coAepwanH no 
1-2 oco6m b KneTKe b TepMOCTaTupyeMoW cpeAe 
npu L^nicne nepeAOBaHMfl CBeTa m TeMHOTbi nepea 
12 MacoB n AaBanu mm HeorpaHUHeHHbiM Aociyn 
k nutue n BOAe. llepeA KSOKAbiM nccneAOBaHneM 
)KMBOTHbix npnynann k cpeAe. Ka>KAoe xnBOTHoe 
kiccneAOBann ToxibKO oahh pa3. Bcex )KHBOTHbix 
coAepxanM b coot BeTCTB h h c pyKOBOACTBaMM 
KoMMTeTa no ncnonb30BaHHKD jia6opaTopHbix 
>KMBOTHbix m yxofly 3a hmmm MHCTMTyTa pecypcoB 
na6opaTopHbix >KViBOTHbix. Hai^MOHanbHbJPi 
coBeT no Mcc/ieAOBaHUflM. 

5. 3nMAypanbHa« KaTeTepn3am«i 
KayAa/ibHyio snuAyparibHyio KaTeTepn3ai4Mio 
Kpwc oc^u^ecTBJiflJiH cneAyiomuM o6pa30M: 
npoBOAnnn HapKOS ranoTaHOM m xnBOTHbix 
noMeu^ajin b CTepeoTaKCHHecKoe ycTpoficTBO 
A/ifl ropn30HTaribHoro nono)KeHMfl BbicoTOM 7 cm. 
To/iOBy oTrn6ann, o6paiAafl BHUMaHne Ha to, 
MTO6W KMBOTHbie coxpaHRriM HopMaribHoe 
AbixaHne. Mmy 19 Kann6pa c kopotkum cpe30M 
bboah/im noA yrnoM npuMepHO 170° b 
no3BOHOMHMK KayAanbHO k 3aTbmoHHOMy 
BbicTyny no ijeHTpanbHofl nnHnn, npuneM cpes 
Mmw 6bin oGpau^eH BHH3. Hmy npoABura/in 
KayAanbHO no HanpasneHMio k C1-no3BOHKy ao 
Tex nop, noKa mne\\ nmu He Kacanc« 
no3BOHOMHoro OTpocTKa nnvi posterior lamina 
C1. Kohmhk urnbi ocTopo>Kno npoABurann b 
BeHTpanbHbifl KpaO posterior lamina. B AaHHOtf 
TOHKe nyBCTBOBanocb He6onbiuoe ocna6neHne m 
urny npoABurann eu^e Ha 1-2 mm. CTapanncb He 
no3BonnTb urne npoHUKHyTb b TBepAyw 
MosroByio o6onoMKy. CnyMa^Hoe HapynieHMe 
TBepAoi^ M03roBofl o6ojiomkm mo>kho 
onpeAennTb no Bbinneocy i;epe6pocnMHanbH0^ 
jkmakcwth (I4OK) Mepea pacTpy6 urnu unw 
Mepe'3 noMeu^eHHwa nocneAOBaTenbHO KaTeTep. 
B 3aAHee an^AypanbHoe npocTpaHCTBO nepe3 
urny BBOA^nn nonn3TnneHOBbiW KaTeTep (PE-10; 
AnMHa 12 cm; BHyrp. A^aMeTp: 0,28 mm; o&beM: 
7,4 MKn (Becton Dickinson, Sparks, MD). 
KaTeTep MeAneHHO npoABurann nepe3 urny n 
ocTaHaanMBann Ha ypoBHe L npuMepHo 1,8 cm 
ot C1. Hapy>KHyio sacTb KaTeTepa noAKOKHO 
TyHHennpoBann noA acanbn n saKpennwiM 

KHC8THNM WenKOBUM UJBOM 3-0. HaKOHei^, 

KaTeTep npoMWBann 10 MKn HopManbHoro 
cone bo ro pacTBopa h 3aKynopnBann 
npoBonoKoK M3 Hep>KaBeioinefl CTann. 
flpoueAypa ot HaMana aHecie3nu ao 
Hano>KeHMfl oibob Annnacb npuMepHO 10-15 
mmhvt. >KnBOTHbix ocTaBnRnM ao B03spameHMfl k 
HopMe m Ha6niOAanM 3a hmmh b TeneHMe 60 
MMHyB. B nocneAywiunx nccneAOBaHnax 
ncnonb30Bann TonbKO Tex xcMBOTHbix, KOTopwe 
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noriHOCTbio onpaBunncb ot npoi^eAypbi. 

Ba30Bbie 3HaMeHMfi HC^^B^Mki nocxie 
noiviemeHUfl annflypanbHO^^ 7 KaTeiepa 
onpeflenwiii, noABepraa wmbothux 
CTaHAapTHOMy TecTy ropflMeB nnacTMHKW 
(52,5±0,5 o C), kbk onMcaHo b M.S. Wallace et 
al. (Anesth. Analg. 79: 778-786, 1994). 
3aAep>KKy OTBeia Ha HOUMqermHK) (b ceicyHAax) 
M3MepRnn ot MOMBHTa BpeMeHM, KorAa 
>KHBOTHbie 6buin noMeu^eHbi Ha ropflHyto 
nnacTMHy, ao MOMeHTa BpeMeHM, KorAa ohh 
nn6o nn3ann za^\o\o nany, nn6o npbirann. 
BaaosyKJ (nocne npeABapMTenbHofl o6pa6oTKM) 
BenuMMHy 3aflepKKW oTBeTa onpeAenanM KaK 0% 
MaKCMManbHO B03MO>KHoPi aHanbre3UM (MBA) 
Ann Ka>KAoro SKcnepuMeHTanbHoro acMBOTHoro. 
nocne 3Toro KawAOMy >KMBOTHOMy ppnanu 
annAypanbHyio nH^eKi^nio 50 mkji nn6o DTC401 , 
coAepwamero A03bi onMAypanbHoro MopcfwHa b 
HHTepBane ot 10 ao 250 mkt, pacTBopa 
HeKancyjinpoBaHHoro MopcJjMHcynbcfeaTa nn6o 
ko HTDon b h bix xonocTbix MBJ1. KpoMe Toro, 
onpeAenwiM aHTMHOUMuenTopHbifl actxfceKT 
BBeAeHHoro hoakokho Mopc^MHcynbcfcaTa b 
MHTepsa/ie A03 ot 250 mkt ao 1 Mr. (locne 
anuAypanbHoro BBeAeHUfl nccneAyeMbix 
pacTBopoB Mepe3 KaTeTep, BCTaBneHHufl TaK, 
KaK onkicaHo Bbiiue, snuAypanbHbiM KaTeTep 
npoMbiBann 10 mkji 0,9% xnopHAa HaTpun. 

3aTeM >KviBOTHbix CHOBa noABeprann TecTy 
ropjwefi nnacTUHKM Ann M3MepeHMfl 
aHTMHoi^vmenTOpHoro 3cf)ct)eKTa b 3aAaHHbie 
MOMeHTbi BpeMeHM: 0,5, 1, 2, 3, 4, 6, 12 u 24 
naca nocne BBeAeHM* HeKancynnpoBaHHoro 
Mopcj3MHcynb4>aTa n 0,5, 1,6 Macos m 1, 2, 3, 
4, 5, 6, 7 n 8 AHe« nocne BBeAeHMfl ksk 
DTC401, TaK m xonocTbix MBJ1. 
AHTMHoi^Mi^enunio onpeAennnn Ana 5 \ah\a 6 
>KMBOTHbix Ana Ka>KAoft A03bi n Ka>KAoro 
neKapcTBeHHoro cpeACTBa. Mto6u 
npeAOTBpaTkiTb TKaHeBoe noBpe>KAeHMe 
noAyiueMeK Ha nanax, Mcnonb30BanM 
npeAenbHoe BpeMfl 60 ceKyHA- B cooTBeTCTBMM 
c 3TMM 100% MBA onpeAennnacb KaK 
aHTMHOL^enijiifl, Anflinaflcji >60 ceKyHA. 
MHTepBan 3aAep>KKVi ot 10±2 ao 60 ceKyHA, 
OTBeMaiou^MW MBA ot 0 ao 100% 
cooTBeTCTBeHHO, 6bin MyBCTBHTeneH Ana 
AeMOHCTpai^Mid [saBucuMocTn] A03a-OTBeT b 
nccneAyeMOM MHTepBane A03. 

CTDOHHM KpUBbie ATIH 3<J)0eKTMBHOCTM M 

ymeieHUfl AuxaHi/ia KaK ctyHKLjufl BpeMeHM Ann 
KaKAoR BBeAeHHoPi A03bi. OTBeT Ha ropanyio 
nnacTMHKy paccMHTWBann KaK npoueHT 
MaKCMManbHO B03MOKHOft aHanbre3nn (% MBA) 
comacHo onucaHnto Wallace m AP- (cm. Bbiiue): 



3aaepnica nocne neicapcTBa- 
-3aaepa»Ka fie peg neicapCTBOW 



•100* 



3aaepsKa npw npsae/ibHOH BpeweHM- 
-3aAepmca nepea /lexapcTBon 

Bee nnomaAn noA KpuBbiMM paccMMTbiBanM 
no npaBwny TpaneuMfi ao nocneAHefi tomkm 
AaHHbix c ncnonbSOBaHneM KOMnbiOTepHOM 
nporpaMMbi RSTRIP [Micromath, Salt Lake City, 
UT]. 

Hcnonb30Bann OAHCK^aKTopHbivi 
A^cnepcvtoHHbiM aHann3 (flA) Ann Toro, mto6w 
pasflenbHO onpeAennTb A0308yto 3aBMCMMocTb 
Ann pasnwMHbix netcapcTBeHHbix $opM n nyTefl 
BBeAeHun; b to speMH KaK AsyxcpaKTopHbifl flA 
ncnonb30Bann Ann npoBeAeHna cpaBHeHua 
neKapcTBeHHbix cfopM npn paBHOM A03e. flpvi 
Bcex flA ocy mecTB/iRn m KOHTponb no 
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HwoMeHy-Kofiny 
hto6u on 

3HaMMMOCTb; 

nonarann cTa' 



(Newman-Keuls) Ann Toro, 

HTb CTaTMCTHMeCKyK) 

ix ncnbiTaHUHX p 0,05 
vmecKM 3HaMMMbiM. Bee 



iy ^INBVI 



AaHHue npuBOAMfiki KaK cpeAHee±CTaHAapTHan 
oujn6ica (CO). 

KaK noKa3biBaioT A^HHbie m 4)nr.1, 
sniiAypanbHoe BBeAeHne DTC401 npuBOAwno k 
SKBMBaneHTHOMy Hanany aHanbre3nn, ho 
npcvpn)KMTenbHocTb aHanbre3MM 6bina 
cymecTBeHHO yBenvmeHa no cpaBHeHMio c 
BBeAeHHUM anwAypanbHo cBo6oAHbiM 
Mop<i)HHcynbc>aTOM. npn snuAypanbHofl 
MKbeKUMM KOHTponbHbix xonocTbix MBJ1 
a htm HOL^Mi^e nTopH bi 3c>c>eKT He npoflanancfl 
(AaHHbie He noKasaHbi). MaKcvtManbHbie 
aHanbre3npyioLAMe sc)DC>eKTbi snuAypanbHoro 
DTC401 h anwAypanbHoro m noAKOKHoro 
Mopc|)MHcynbctiaTa 3aBwcenn ot AQ3bi, KaK 
noKasaHo Ha npuMeM MaKCViManbHan 

BO3M0)KHa5? aHanbreskifl annAypanbHoro 
cBoGoAHoro Mopcf)kiHcynbo>aTa Obina Gonbwe, 
MeM TaKOBafl An« snuAypanbHoro DTC401, 
KOTopafl 6bina 3HannTenbH0 6onbiue, neM b 
cnynae noAKO>KHO BBeAeHHoro cBo6oAHoro 
Mop<t)MHcynbo>aTa (p<0,05 ah« Kaworo 
cpaBHeHMfl). 

CymecTBeHHoe nponoHrvipoBaHne 
aHanbre3npyioiAMX so>o>eKTOB y >KMBOTHbix, 
kotopum BBenn onuAypanbHbi^ DTC401, nen<o 
BMASTb Ha 4>Mr.1, a TaiOKe m Coribiunx 3HaneHHM 
nnouiaAefi noA KpuBbiMM (nriK) Ann DTC401 Ha 
ripn A03e 250 mkt, npuBOAfliMeH k 

M3KCM Man bH bJ M 3C>Cf)eKTaM, 6nH3KHM K 100% 

MBA KaK Anfl DTC401 , TaK h ati« CBoSoAHoro 
Mopc^MHcynbctiaTa, BpeMfl CHM>KeHHfl ao 50% 
MBA cocTaannno 3, 4 ah« Ana DTC401 no 
cpaBHeHHio c 0,17 aha Ann Mop4>nHcynb<t>aTa. 

P. YmeTeHHe AbixaHUfl 

YmeTeHne AbixaHMfl KonnnecTBeHHO 
oi^eHMBann c noMounbK) MMnynbCHo^ 
OKctireMOMeTpnn. Kubothwx n3BJieKann M3 mx 
KneTOK, noMeu^ann b nonncTuponbHbie cpeACTBa 
m exa h hm ecKoro yAepKUBaHkm A^n Kpbic (Plas 
Labs, Lansing, Ml) m ocTaBJifl/in 
aAanTupoBaTbCfl Ha. 5 mmhyt. HacNiueHne 
KMcnopoAOM onpeAennnn no GasoBofl nnHMH n 
nocne pa30B0ft annAypanbHO^ yAapHO^ A03bi 
Mop4)UHcynbct>aTa utim DTC401, b saAaHHbie 
MOMeHTbi BpeMeHM, noMeiAan soha 
HMnynbCHoro OKeweMOMeTpa Ha npaByio 
3aAHK)K) nany (Ohmeta Medical Systems, 
MOAenb 3740, Madison, Wl). flo3bi DTC401 n 
ceo6oAHoro Mopt^MHcynbcJaTa M3MeH5inncb b 
HHTepBane ot 10 ao 2000 mkt. HMnynbCHyio 
OKCMreMOMeTpnio ocymecTBJiftnu Ann 5 nnn 6 

)KMBOTHbDC Anfl Ka>KAO« TOMKM A^HHblX 3a 

MCKniweHMeM ao3W 50 mkt, rAe McnonbSOBanM 

3-X KMBOTHbOC. 3HaMeHMfl HaCbll^eHMfl 

reMorno6MHa kmcjiopoaom b npoL^eHTax (Sp02) 
comacHo MMnynbCHO^ OKCMreMOMeTpMii 
HenpepbiBHo OTcnexMBanM b pea/ibHOM 
BpeMeHM, MaKCMManbHyio BenMMMHy, 
AocTMraeMyio b TeneHMe 3-MMHyTHoro nepMOAa 
3anMCM, onpeAenanM KaK Hacbiu^eHMe 
KMcnopoAQM. 

Ha 4>ur. 4 M3o6pa)KeHO M3MeHeHMe bo 
BpeMeHM HacuiAeHMfl reMorno6MHa kmcjiopoaom 
b npoijewax (Sp02), M3MepeHHoe MMnynbCHbiM 
OKCwreMOMeTpoM npn pa3nMMHbix A03ax DTC401 
m Mopc|)MHcynbc|)aTa. l/lMeno Mecro saBucfi^ee 
ot A03U yBenMMeHMe ymeTeHMfl AbaaHMfl npM 
noBuujeHMM AP3 Mop4)MHcynb4)aTa, KaK 
noxa3aHO Ha <|)Mr.5; b to BpeMfl KaK ymeTeHMe 
AbcxaHMfl npM Tex ace A03ax DTC401 6wno 
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MHHMManbHUM. C Apyrofi CTOpOHW, 
MaKCMMajibHbie cHuweHMH SDfl»N6niOAanncb b 
TeMeHne 1 Maca noom^BlwAypanbHoro 

BBeAeHUfi cBo6oAHoro Mop^^mbcf^Ta win 
DTC401 w He 6uno bmaho HUKaxoro 
3aflep>KaHHoro ymeTeHHfl AuxaHUfl npu nio6ofi 
neKapcTBeHHofi cfcopMe. PasnHMHe Me>KAy 
Mop4)MHcynbcf)aTOM a DTC401 no 
MaKCMManbHOMy ymeTeHmo AwxaHHfl 6buio 
craTMcrvmecKM 3HaHMMbtM (p<0,01). 

A- OapMaKOKHHeTMKa 

OapiviaKOKHHeTMMecKMe MccneAOBaHMfl 
nposoAMJin nyTeM H3MepeHHfl KOHLjeHTpaL^fl 
MopcjMHa a nepn4)epnflHo« kpobh m b LJOK b 
HaAnemaiAvie MOMem*bi BpeiueHU nocne pasoBotf 
anMAypaJibHo^ A03bi 260 MKr DTC401 hjim 
CBo6oAHoro MopcpMHcynbcfeaTa. l~lpo6bi 
OT6npann Mepe3 0,5, 1 Mac m 1, 3, 5, 8 AHefl 
nocne snHAypsmbHoro BBeAeHHfl DTC401, KaK 
onucaHO Bwiue, n nepe3 0,5, 1, 3, 6, 12, 24 
Maca nocne onuAypanbHoro BBeAeHkm 
CBo6oAHoro MopcfcMHcynbcfcaTa. CoBOKy n h ocTb 
M3 3 m/im 4 >KMBOTHbix aHecTe3npoBann c 
ncnonbsoBaHnew ranoTaHa, n npoGbi 14OK w 
KpOBM OT6npann nyTeM LjHCTepHanbHOfl nymcqHM 
m KapAManbHOM nyHKi^MU cooTBeTCTBeHHo. 3aTeM 
>KHBOTHb(x yMepmBJiRnn nocpeACTBOM 
nepeA03npOBKM ranoTaHa. CbiBopoTKy oTAenann 
ot kpobh nyTeM LjempHcfcyrwpoBaHHfl n xpaHunu 
BMecTe c npo6aMH L4C>K npui -80°C ao 
AanbHefiwero MCcneAOBaHUfl MeTOAOM 
paAMOMMMyHoaHann3a (PMA). 

KOHL^eHTpaL^Mkl MOpcjDHHa B CblBOpOTKe H 

LjOK onpeAenanw c ncno/ibsoBaHMeM 
AQCTynHoro b npoAaxe Ha6opa Ana PHA, 
BbicoKOcnei^cfwMHoro Ha MopcfwH 

[Coat-A-Count™ Serum Morphine, Diagnostic 
Products Corp., Los Angeles, CA], Kax 
npeAno>KeHo traroTOBHTeneM. Bee n3MepeHH« 
6binn nposeAeHbi ABaKAbi. 

Ha cfwr. 6 M3o6pa>KeHbi KOHL^eHTpaL^nn 

MOpc}>MHa B UMCTepHaJlbHOM L4C>K M B CblBOpOTKe 
>KMBOTHblX, klH-beUMpOBaHHblX 250 MKT 

CBo6oAHoro iwopcf)MHcyrib4)aTa mu DTC401. B 
Ta6jini4e 1 o6o6u^eHbi ct)apMaKOKHHeTMMecKMe 
napaMeTpbi. MaxcHManbHbie KOHi^eHrpaunn 
MopcJwHa b L(C>K m cbiBopoTKe nocne 
anuAypanbHoro BBeAeHMfl DTC401 cocTaannnn 
cooTBeTCTBeHHo 32 m 5,9% ot TaKOBbix nocne 
BBeAeHkifl Mop4)MHcynb0aTa. KoHeMHbifi nepwoA 
nonyBUBeAeHMfl H3 L(C>K ( p) Ana DTC401 
cocTaejiRn 82 Maca no cpaBHeHwo c 2,6 nacaMM 
Ana Mop$HHcynb(t>aTa. B cnynae DTC401 
nnoujaAb noA KpMBOfi (flllK) aha LJC>K 6bina 
yBenviMeHa b 2,7 pa3a no cpaBHeHMio c 
Mop(fcMHcynb4)aTOM, OAHaKO flllK Arm nna3MW 
6bina OMeHb noxowefl. BpeMeHa 
nonyBbiseAeHMfl paccMMTbiBann nyTeM noAroHKM 

C|)apMaKOKMHeTHMeCKMX KpMBblX K 

6n3KcnoHeHi4nanbHoB ctyHKLjuki. flna noATOHKW 
KpMBOfi nyTeM MTepai^MOHHoW HennHefiHoi* 
perpeccvin ncnonb30Banw nporpaMMy RSTRIP. 
RPHMEP 3 

nonyMeHne DTC401 b 6onbiueM Macurra6e 
CTaAMfl 1 ) B MMcryio npo6npi<y ann 
ueHTpuc^yrn H3 Hep>KaBeiome£i cTann o&beMOM 
50 md noMeiAanii 5 mti pacTBopa b 
xnopocpopMe, coAepacamero 46,5 MKMonb 
AHoneonncpoccJjaTMAnnxonnHa (Avanti Polar 
Lipids), 10,5 MKMonb 

AMnanbMMTOiinct)CKxf)aTMA^rnMi^epiiHa (Avanti 
Polar Lipids), 75 MKMonb xonecTepnHa (Sigma 
Chemical Co. ), 9,0 MKMonb TpnonenHa (Avanti 
Polar Lipids). 3tot pacTBop Ha3BaH nvinMAHbiM 

KOMnOHeHTOM. 
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CTaAMH 2) RflTb Mfi BOAHoro pacTBopa, 
coAep)KaLuero Mr/win neHTarviAPaTa 

Mop4>MHcynbct)3^^Wallinckrodt Chemical Inc.) 
n 0,1 h. conp^^^ KucnoTy, AO^aBnyuiM b 
BbiLueyKasaHHyio npo6npi<y Ann ueHTpncJ)yrw M3 
Hep«(aBeioine« CTann, coAep>KaiMyio nunMAHbift 

KOMnOHeHT. 

CTaAHfl 3) flnfl npuroTOBneHna 3Mynbcnn 
TMna "BOAa-s-Macne" CMecb co cTaA^M 2 
nepeMeiunBann c noMou^bto MeiuanKM TK 
(AutoHomoMixer, MOAenb M, Tokushu Kika, 
Osaka, Japan) co cicopocTbio 9000 o6opoToa b 
MMHyry (o6/mmh) b TeneHne 9 MMHyT. 

CraAHfl 4) fln« nonyMeHUfl ccfjepyn 
xnopoc^opMa, cycneHAnpoBaHHbix b boa@, k 
nonyMeHHofl Ha cTaAHM 3 3Mynbcnn ™na 
"BOAa-B-Macne" Ao6asnflnn 25 Mn pacTBopa, 
coAep>Kau^ero 4 npoi^eHTa rnwKosbi u 40 mM 
nuanHa b BOAe, a aaTeM nepeMeujMBann co 
CKopocTbio 3500 o6/mmh B TeneHMe 120 ceKyHA. 

CraAMfl 5) HTo6bi nonyMWTb 
MynbTMBe3MKynflpHbie nunocoMbi, cycneH3Mio 
c<4)epyn xnopocfcopMa b npoGupKe a^« 
i^eHTpuc^ym BbuiMBann Ha aho Kon6w 
OpneHMe^epa o6"beMOM 1000 Mn, coAep>»<ainefl 
25 Mn 4% m»OK03bi n 40 mM nM3HHa b BOAe. 
Kon6y t\epxam npM 37 °C Ha BCTpaxuBaeMoC^ 
BOAflHofl 6aHe, nepe3 Kon6y nponycKanui noTOK 
ra30o6pa3Horo a30Ta c pacxoAOM 7 ji/mmh, 
mto6w MeAneHHo ncnapMTb xnopocf>opM b 
TeMeHne 20 MMHyT. nocne aToro nMnocoMbi 
BbiAen«nn nyTeM 4-KpaTHoro pa36aaneHHfl 
cycneH3nw HopManbHbiM coneBbiM pacTBopoM n 
i^eHTpncf)yrvipoBaHn« cycneH3HH npn 600 • g b 
TeMeHne 5 MMHyT; cynepHaTaHT ASKaHTMpoBann 
m nunocoMHyio rpaHyny noBTopHO 
cycneHA^poBann b 50 Mn HopManbHoro 
coneBoro pacTBopa. JlnnocoMbi CHOBa 
BbiAenRnn nyTeM L\eHTpnc})yrvipoBaHiifl npw 
600 • g b TeMeHne 5 MUHyT. CynepHaTaHT 
BHOBb AeKaHTupoBann m rpaHyny noBTopHO 
cycneHAnpoBann b HopManbHOM coneBOM 
pacTBope. 

ripeAiuecTByioi^ee onucaHne M3o6peTeHHfl 
aanfleTCfl npuMepHbiM c i^enbK) unnKJCTpamin m 
noflCHeHHfl. CneAyeT noHHTb, mto MoryT 6biTb 
ocymecTBneHbi pasn^iMHbie MOA^c{)i/iKai4MM 6e3 
OTKnoHeHun ot oO^beMa m cyu^HocTM 

H306peTeHMfl. CoOTBeTCTBeHHO, 

npeAnonaraeTCfl, mto nocneAyiou^yio c^opMyny 
ii3o6peTeHMH cneAyeT nHTepnpeTupoBaTb T3K, 
mto OHa oxBaTbiBaeT Bee TaKne MOAHc^MKaqnn. 

(DopMyna M3o6peTeHMfl: 

1. Cnoco6 annAypanbHoro BBeAeHna 
TepaneBTMMecKoro coeA^HeHMfl no3BOHOMHOMy, 
BKniOMaiOLAMfi nHKancynnpoeaHne 
TepaneBTMMecKoro coeAHHeHMfl b c^CTeMe 
AOcraBKM neKapcTBeHHoro cpeACTBa, MMeiou^e^ 
saMeAneHHyio cKopocTb BbicBo6o>KAeHMfl 
coeAHHeHUfl ot, npuMepHO, 2 ao, npuMepno, 7 
AHeH, n BBefleHne yKa3aHHOM cvicreMbi AocraBKM 
neKapcTBeHHoro cpeACTBa b pa3OB0^ 
3nMAypaJifc>H0« A03e no3BOHOMHOMy, npMMeM 
CMCTeMa AocTaBKM neKapcTBeHHoro cpeACTBa 
BicnioMaeT MynbTMBe3HKyn«pHbje nnnocoMbi, 
nonyMeHHwe M3 rpynnw, cocTOflineiH 113 
ctxxxfaTMAWixonkiHOB flf^i^a, 
A^nanbMMToi4nc}XKx^TMA^inxoriMHOB, 
AMoneoMn(J)oc<J)aTViA^/TXonMHOB, 
AHCTeaponnc|)oc4)aTHAnnxonnHOB, 
AMnaiibMkiTOMnc|x3cc|)aTkiAtinrnMqepiiHOB, 
AnoneoMn<txxx|)aTMAMnrnkmepMHOB m nx 
npneMneMbix KOM6uHa 1414ft. 

2. Cnoco6 no n. 1, b kotopom 
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MynbTMBe3HKynflpHafl nunocoMa 
AononHHTe/ibHo BKnicmaeT i^fc\Hbiuefl Mepe 
oamh cTepouiA. JRPy 

3. Cnoco6 no n. 1, b KOTopSw no3BOHOHHoe 
HanaeTCfl MneKonHTaiomt'iM. 

4. Cnoco6 no n.. 3, b kotopom 
MneKonkiTaKDi^ee aBJiaeTCfl HenoBeKOM. 

5. Cnoco6 no n. 1, b kotopom CHcreMa 
AOCTaBKM neKapcTBeHHoro cpeACTBa HBnneTCfl 
AHcnepcHoB CHCTeMofi. 

6. Cnoco6 no n. 1 utih 2, b kotopom 
TepaneBTMMecKMM coeAHHeHneM flBJiaeTCfl 
onuonA. 

7. Cnoco6 no n. 1 nnn 2, b kotopom 
TepaneBTMMecKoe coeAHHeHne aanaeTCfl 
nenTMAOM hjim nenTHflOMUMeTHKOM. 

8. Cnoco6 no n. 6, b kotopom 
TepaneBTunecKUM coeAHHeHHeM asnfleTcq 
Mopcf)HHcynbc})aT. 

9. Cnoco6 no n. 6, b kotopom 
TepaneBTHMecKMM coeAHHeHkieM flBnaeTCH 
rnApoMop4>oH. 

10. Cnoco6 no n. 1 nnn 2, b kotopom 
TepaneBTHMecKoe coeAHHeHne Bbi6npaioT 
rpynnw, cocToainefi H3 KOAenHa, rviApoKOAOHa, 
neBop4>aHona, OKCMKOAOHa, oKCMMop<fioHa, 
AnaL^eTunMopc^MHa, 6ynpeHop$HHa, 
HanGynnHa, 6yTopcf)aHona, neHTa3ot^Ha, 
MeTaAOHa, cfceHTaHHna, cycfceHTaHnna n 
an4>eHTaHnna. 

11. Cnoco6 no n. 1 nnn 2, a kotopom 
TepaneBTMMecKoe coeAHHeHue Bw6npaiOT M3 
rpynnw, cocToaiMefl H3 aHKecfea/iHHOB, 

SHAOpC^MHOB, Ka30MOp4)MHa, KHOTOpnHHa H MX 

enonornHecKM aicrMBHbix (fcparMeHTOB. 

12. CnocoG no n. 1 win 2, b kotopom 
TepaneBTHMecKViM coeAMHeHueM HBnfleTCfl 
aHTaroHMcr onuaTa. 

13. Cnoco6 no n. 12, b kotopom aHTaroHMCT 
onuaTa Bbi6npaioT H3 rpynnw, cocToamefi H3 
HanoKCOHa n HarrrpeKCOHa. 

14. Cnoco6 no n. 1 win 2, b kotopom 
TepaneBTMHecKMM coeAHHeHneM flBfiaeTCfl 
HefipoTponHbifi cfcaKTop. 

15. Cnoco6 no n. 14, b kotopom 
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HeflpoTponHbifi <£aKTop BbiGupaioT 113 rpynnw, 
cocTOHinefl H3 ^^knnHonoAo6Horo <$aKTopa 
pocTa, pecHMT^^W HetfpoTponHoro cfDaiaopa, 
cfcajcropoB po*?^/ HepBOB, AonaMHHa, 
onuHecfipnHa, HopenviHecfcpiiHa, 
raMMa-aMMHOMacnHHo^ KvicnoTbi u 
HeocTurMMHa. 

16. CnocoO no n. 1, b kotopom cucTeMy 
AOCTaBKM neKapcTBeHHoro cpeACTBa cfcopMy 
BBOAflT Mepe3 annAypanbHbiw KaTeTep. 

17. Cnoco6 no n. 16, b kotopom 
anuAypanbHbift KaTeTep bboaht bhm3 m 
L^epBUKanbHOM o6nacrn. 

18. CnocoO no n. 1, b kotopom cucTeMy 
AocTaBKM neKapcTBeHHoro cpeACTBa bboa*t 
nocpeACTBOM wrnw Ann noAKOKHbix MKbeKL^fl, 
BBeAeHHOM b annAypanbHoe npocrpaHCTBo. 

19. Cnoco6 yMeHbiueHUfl ymeTeHnq 
AwxaHMfl y nai^neHTa, nonyMaiomero 
aHanbre3npy»omee cpeACTBo, BKnK>HaK)mnfi 
anwAypanbHoe BBeAQHue yKa3aHHoro 
aHanbre3kipyioi4ero cpeACTBa, OTfiMMaK>mnficfl 
TeM, mto pa30Byto Aosy MHKancynnpoBaHHoro 
cpeACTBa bboaht b MyjibTMBesuicyrmpHOw 
nunocoMHoK CHcreMe AocraBKVi. 

20. Cnoco6 no n. 19, b kotopom 
aHanbre3npyfoinkiM coeAMHeHneM HBrmeTCH 
onuoMA. 

21. Cnoco6 no n. 20, b kotopom onuonAOM 
flanfleTCfl MopcpMHcynwfcaT. 

22. Cnoco6 no n. 20, b kotopom onuonA 
Bbi6npaioT H3 rpynnw, cocToamefi m 
ruApoMopcJxDHa, KOAenHa, ruApoKOAOHa, 
neBopcfjaHona, OKCHKOAOHa, oKCWMopc^OHa, 
AnaL^eTnnMopc|)MHa, 6ynpeHop4>HHa, 
Han6ynMHa, 6yTop4)aHona, neHTa30i_\nHa, 
MeTaAOHa, (J>eHTaHwia, cycf>eHTaHnna m 
ancjDeKTaHkina. 

23. Cnoco6 no n. 21, b kotopom Aosa 
coAepKMT ppuMepHo ot 1 ao npuMepHo 60 Mr 
Mop4)HHcynbc{)aTa. 

24. Cnoco6 no n. 19, b kotopom. 
npenapaTMBHan 4>opMa ^Bn^eTCfl py\cnepcHoft 
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OapMaK^p^^eTMHecKHe napaMeapw no 

MHtOKUMM 250 MKr 
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